The objective of this study is to examine the role of financial sector development on economic growth using quarterly time series data for the period 2006-2014. We used Autoregressive Distributed Lag (ARDL) model to estimate the impact of technological innovation (Automated Teller Machines {ATMs} and Electronic Funds Transfer at Point of Sale{EFTPOS}), business innovation (bank deposits and credit to private sector) and other determinants of economic growth (inflation, trade and interest rate) on economic growth. The results show that both the technological and business innovation variables have a positive impact on economic growth. Therefore, policies aimed at promoting more distribution and nationwide spread of ATMs and EFTPOS more particularly in rural areas where they are scarce would boost the growth of the economy. In addition, The Global Competitiveness Report (GCR) asserted that Botswana's financial market is still undeveloped and fall short to the development level of middle income countries. GCR identified the quality of the education system as the main factor dragging the development of the financial sector down. It is focused more on academic achievement rather than equipping learners with practical skills and work experience that can support the national innovative initiatives.
Introduction
The role of financial sector innovation on economic growth in Botswana has received little attention. The purpose of this study is to fill this gap. The assessment of the role of financial sector innovation on economic growth is important because it assesses the progress made and discusses emerging gaps with the view of identifying areas of improvement. The study specifically estimates the role of bank's technological innovation on economic growth such as Electronic Funds Transfer at Point of Sale (EFTPOS) and Automated Teller Machines (ATMs) as the first type of financial sector development. The second type of financial sector development is business innovation (credit channeled to the private sector and bank's total deposits). We also used major determinants of economic growth such as international trade, interest rate and inflation rate.
The existence of technological innovation such as EFTPOS and ATMs is beneficial to economic agents because they provide payment systems that are cost effective and efficient in delivering bank services to customers (Ogbuji, Onuoha, & Izogo, 2012) . With increased availability of ATMs, it would be less time consuming to request bank account statement, withdraw or deposit cash at an ATM rather than visiting the bank in person. For this reason, banks are likely to cut their labor costs as less manpower would be required to carry out day to day bank teller activities (Markose & Loke, 2003) . On the other hand, availability of EFTPOS has brought the emergence of alternative means of payments (non cash payments). These payment systems are less costly when compared to cash. Therefore, they would facilitate the consumption of goods and services domestically and internationally. Therefore, promoting innovation in bank technology would facilitate household spending and trade of goods and services (Kumanga, 2010; Hasan, Reinzi, & Schmiedel, 2012) .
In addition, financial innovation or development is important for promoting the bank's operations to be more efficient and productive. Following Hasan, Renzi, and Schmiedel (2013) , bank's business innovation encourages allocation of available resources to more productive use for investment purposes through management of risks. That is, banks would allocate their recourse to less risky investment opportunities which have the potential to yield high returns in the future. Banks would also encourage savings by introducing positive deposit interest rates which would further support investment activities. Since investment, household consumption and trade are the key components of Gross Domestic Product (GDP), their increment would also drive up economic growth.
Financial sector innovation in terms of technology is generally essential for the development of the financial sector and subsequently the economy as a whole. That is because it promotes the efficiency and productivity of the banking sector through less operating costs and quick delivery of services. It also encourages competition among financial institutions in terms of providing financial services to the public such as capital for investment, and offer low lending rates in order to prop-up household consumption and investment, which as a result influence increased growth of the economy.
However, the Global Competitiveness Reports (GCR) indicates that Botswana's financial sector is still not well developed and fall short of a development level of other countries around the world. th and 104 th during 2012/13 and 2013/14, respectively. GCR highlighted that the country's biggest obstacle to improve its competitiveness rankings remain to be inadequately educated labor force. Despite the commitment made by the government for its considerable spending on education, there is still low rate of education enrolment at primary and secondary schools. The quality of high education system is also perceived not satisfactory with the requirements of the labor market. However, over the last decade, the Botswana banking sector has experienced some significant improvement in terms of technological innovation in the form of EFTPOS and ATMs installation. This is evidenced by the decline in amount of currency circulating in the economy of Botswana, showing that EFTPOS and ATMs are increasingly replacing cash in terms of payments. As a share of broad money supply (M2), currency in circulation has declined almost by half, it declined from 9.4 percent in the second quarter of 2003 to 4.7 percent in the fourth quarter of 2012 ( Figure E1 in Appendix). However, most of the innovation is still concentrated in urban areas (cities and major villages) which suggest that there is still room for improvement by installing more EFTPOS and ATMs in rural areas.
Therefore, the main objectives of this study are to: The remainder of the study is organized as follows. Section 2 provides a brief overview of development in payment systems and competitiveness of Botswana financial market. In Section 3, we provide a review of the literature and empirical findings related to the impacts of financial innovation on economic growth. Section 4 describes data and model specification used in the study, while Section 5 discusses the estimated results. Finally, Section 6 presents the concluding remarks and policy implications of the study.
Financial Innovation and Competitiveness

EFTPOS and ATMs Transactions
Prior to the introduction of non cash payments in Botswana, cash was the preferred and dominant payment system, and it has been increasingly replaced by non cash payments such as EFTPOS and ATMs. 
Botswana Global Competitiveness Indicators
Ranking Botswana among other countries around the world illustrates that the country's competitiveness indicators remain low by international standards. Vol. 8, No. 6; 2016 competitive as compared to other countries, it was ranked 95 in 2012/13 GCR and worsened to 102 in 2013/14 GCR. The country's inability to invest in the latest technology and its limited capacity for innovation has also constrained the soundness of the banking sector to be competitive like the banking sector of other developing and developed countries. It was ranked 50 and 46 in 2012/13 GCR and 2013/14 GCR, respectively.
Botswana is also not competitive in providing the public with financial services. It was ranked 72 by 2012/13 GCR and 78 by 2013/14 GCR for availing financial services to the public. The quality of the education system is viewed as the main factor dragging the competitiveness of Botswana down. Despite the government high spending on education, there is still low rate of enrolment at primary and secondary schools. The quality of high education system is also inadequate to match the needs of the labor market, which focused more on academic achievement rather than practical skills that can support development initiatives in the country.
Its quality of high education system was ranked 58, 55 and 65 by 2011/12, 2012/13, and 2013/14 GCR, respectively. As identified by the GCR, deficiency in the development of Botswana's financial sector is due to low quality of the education system. As a result, this has led to poor improvements in soundness of banks, adoption of latest technology, capacity for innovation and availability of financial services to the public. 
Economic Theory and Empirical Findings
Brief Review of Economic Theory
The existing literature reveal that financial innovation has a positive impact on financial development. It is often used to improve the performance of the financial sector and subsequently the growth of the whole economy. According to Abdul Jalil and Ying Ma (2008) , financial sector development promotes the soundness and well functioning of the financial sector. It encourages increased rate of savings through positive rate of interest which enable more availability of funds for investment activities. When funds from savings are used more effectively for productive investment, it will lead to improved growth of the economy.
Ho (2006) asserted that financial sector innovation facilitates the consumption and trade of goods and services. Modernizing the financial sector through technological innovation provides payment systems that are less costly and easier when compared to cash payment and consequently promote the consumption of goods and services domestically as well as internationally. It also better organizes the structure of financial institutions in such a way that it reduces its operating costs and encourages quick and efficient delivery of services to customers.
Carbo, Paso, and Rodriguez (2004) carried a study on the role of financial innovation on economic growth. They indicated that financial sector development helps to manage risks by allocating savings to more productive investment and ignore less productive investment activities. However, the role of financial sector innovation or development on economic growth depends on the level of financial sector development. Its impact on economic growth is more with well developed financial sector and less with undeveloped financial sector.
Hasan, Renzi, and Schmiedel (2013) also emphasized that technological innovation enables the financial sector to provide payments systems that are efficient in delivering services to customers. As a result, these innovations are important in promoting the performance and efficiency of financial institutions, availability of resources which encourages investment, consumption, trade and ultimately economic growth. On the other hand, empirical study done by Hsu, Tian and Xu (2011) has emphasized that developing the financial sector through innovation is essential to promote competition among financial institutions, and with more competition this would enhance the growth of the economy.
Empirical Findings
This sub section discusses empirical research applied in different countries to estimate the impacts of financial www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 8, No. 6; 2016 innovation on economic growth. In particular, the empirical research will be discussed based on different models and instrument used to measure economic development and financial innovation. Hasan, Renzi, and Schmiedel (2013) In the study, economic development is measured as real GDP per capita while financial development was measured in three different ways, namely; ratio of broad money to GDP (M2/GDP), ratio of bank deposit to GDP and ratio of credit to private sector to GDP. The results showed that financial development influences economic development positively in Cameroon and South Africa when VECM was used, while ARDL model showed that financial development influences economic growth positively only in Cameroon.
Abdul Jalil and Ying Ma (2008) estimated the relationship between financial development and economic development using ARDL model for Pakistan and China covering the period between 1960 and 2005. They used ratio of deposit liabilities and credit to private sector as a measure of financial development and economic development as real GDP per capita. In this study, both measures of financial development has a positive relationship with economic growth in China, while in Pakistan only deposit liability ratio influences economic development positively.
Data and Method of Analysis
Data
The study uses quarterly time series data from the first quarter of 2006 to the fourth quarter of 2014 to estimate the role of financial development on economic growth in Botswana. We used real GDP as a measure of economic development and regressed it with respect to two types of financial development, business innovation (ratio of private sector credit to GDP and ratio of total deposit to GDP) and technological innovation (sum of units of EFTPOS and ATMs outlets), as well as major determinants of economic growth (ratio of trade to GDP, inflation rate and 3 month interest rate). The selection of these variables was guided by the ones used in empirical research reviewed. All the data were obtained from BoB's statistical reports (Bank of Botswana, 2000 Botswana, -2015 .
Model Specification
The Autoregressive Distributed Lag (ARDL) model structure of Abdul Jalil and Ying Ma (2008) used to estimate the relationship between financial development and economic development in China and Pakistan is used in the analysis of this study as specified by equation 1. We used GDP as a measure of economic growth because GDP per capita which was predominately used in other studies (Hasan, Renzi, & Schmiedel, 2013; Djoumessi, 2009; Abdul Jalil & Ying Ma, 2008) was not available on quarterly basis. In addition, our measure of financial development differs from the one used by Abdul Jalil and Ying Ma (ratio of M2 to GDP). We separated financial development into business and technological innovation, which was adopted by Carbo, Paso and Rodriguez (2004).
The analytical framework which explores the relationship between economic growth and two types of financial development (technological and business innovation) as well as major determinants of economic growth is specified as: Table 3 . Therefore, we preferred the ARDL model because it is suitable for a mixture of I(0) and I(1), and using it will help remove spurious results in our model. 
EC is error correction term used to capture the deviation of variables from long-run equilibrium, ε t is an error term assumed to be distributed with zero mean and constant variance,  denotes the differenced operator, and Greek letters are parameters to be estimated. The choice of our variables was guided by the ones used in empirical studies reviewed and we selected the ones which were statistically significant in our model.
Following economic theory, financial sector's technological innovation in the form of the availability of ATMs and EFTPOS is expected to have a positive impact on economic growth. Therefore, ATMs enhance economic growth through less operating costs due to less labor needed to assist customers at bank teller which improves banks performance. EFTPOS provide payments systems that are efficient in delivering bank services to customers and are cheaper when compared to cash payments, therefore, they facilitate household consumption, investment and trade leading to increased economic performance. On the business innovation side, credit to private sector is expected to have a positive impact on economic growth because it determines the quality of investment. Improvement in the level of credit to private sector will improve the quality and level of investment, and hence further improves economic growth because investment is one of the components of GDP. On the other hand, banks total deposits is also expected to have a positive impact on economic growth. The amount of deposits reflect the savings patterns and the amount of funds available for investment activities, and its improvement improves investment which further impact economic growth positively.
On the determinants of economic growth, international trade is expected to improve the performance of the economy. Since the economy of Botswana is more dependent on trade, more specifically diamond exports, improvements in trade would have a positive and significant impact in the growth of the economy. Interest rate is expected to have a negative relationship with economic growth. Therefore, because of the forgone interest that could have been earned by depositing money in more interest earning assets instead of spending it in the consumption of goods and services, individuals are expected to consume less with an increase in interest rate.
The expected impact of inflation on economic growth is ambiguous. From the demand-supply theory, an increase in the amount of goods and services produced nationally (measuring GDP) is expected to ease inflationary pressure, assuming demand stays unchanged, suggesting a negative relationship between inflation and economic growth. On the other hand, countries with increased economic growth expect its residents to demand an increases in wages and salaries, as a results, cost of production for producers will increase due to salary increments. Therefore, producers will increase the price of their product to cope with the high costs of production, which would lead to an increase in inflation, suggesting positive relationship between inflation and economic growth. Therefore, the sign for inflation would depend on which of the two effects dominates.
Estimated Results and Discussion
Unit Root Test
Prior to model estimation, all the variables used in this study were tested for their time series properties using Phillips-Perron (PP) test in order to determine the presence of unit root. The result are presented in Appendix, Table E1, show that after first differencing, the null hypothesis of no unit root in the series cannot be rejected for all the variables at 1 percent level of significance, except the 3 month interest rate which was stationary at 5 percent without being differenced. The results indicate that these variables are I(1) while interest rate is I(0), www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 8, No. 6; 2016 which implies that the I(1) variable need to be transformed into stationary data by applying natural logarithm before they can be used for estimation.
Cointegration Test
Since the variables used have the different order of integration, I(0) and I(1) variables, Johansen Cointegration test was performed in order to establish the existence of long run relationship among them. For at least one long-run relationship to be evident among the variables, Trace test statistics or Maximal Eigen value has to be less than their respective critical values. The results of cointegration test are presented in Table 3 .
Both the Trace test statistics and Maximal Eigen Value indicate 1 long run relationship among the variables. Therefore, we chose ARDL model because is suitable for non-stationary data with different order of integration as well as having one cointegrating vector (long-run relationship). 
Estimates of an ARDL Model
The results of the ARDL model used to estimate the role of financial development on economic growth together with other determinants of economic development are represented in Table 4 (Long Run estimates) and Table 5 (Short Run estimates), estimated using equation 2.
All the variables included in our model are statistically significant with theoretically expected signs. Both in the long-run and short-run, international trade and 3 months deposit interest rate are positively and negatively related to economic growth, respectively, and are significant at five percent level of significance. This shows that an increase in trade would lead to an increased economic growth. The negative relationship of interest rate with economic growth is in line with theoretical expectation. It indicates that an increase in interest rate would motivate households to invest in more interest earning assets and lower their current spending and hence slower economic growth. The long-run and short-run coefficients for inflation have a negative impact on economic growth and are significant at one percent level of significance. It shows that an ease in inflationary pressures encourage the public to spend more on goods and services which increases consumption. High level of consumption as a component of GDP will also facilitate economic growth. Regarding innovation indicators, the coefficient for technological innovation variable measured as the sum of ATMs and EFTPOS outlets is significant at one percent both in the long-run and short-run, and has a positive impact on economic growth. This reflects that as the number of EFTPOS outlets increases, this avail more alternative system of payments that are efficient and less costly when compared to cash payments, and hence facilitate payments of goods for consumption, investment and trade which improves economic growth. On the other hand, increasing number of ATMs also encourages economic growth through promoting bank productivity and performance by reducing the their labor costs hence less manpower will be needed to assist customer at bank tellers.
The coefficient for credit to the private sector has a positive impact on the growth of the economy both in the long-run and short run, and is significant at one percent level of significance. Increase in the level of credit provided to the private sector encourages increased level and quality of investment leading to increased economic growth. The coefficient for total deposit also has a positive impact on economic growth and is significant at one percent level of significance. As total deposit increases, this avails more funds for future investment and thus increasing economic growth in the long run. The coefficient for error correction term is significant with negative expected sign (-0.57), indicating that more than 57 percent of errors in the short run are corrected back to its equilibrium in the long run.
To determine the robustness of our results, we checked basic performance indicators. The estimated model yielded high values of R-squared and adjusted R-squared which indicate that the sample data fitted our model reasonably well. We also performed a couple of diagnostic tests to further check the strength of our model, the results presented in Table E2 in Appendix. The presence of both serial correlation and heteroskedasticity were not detected in our model. In addition, Ramsey Reset test shows that the model is correctly specified, while the Jarque-Bera Normality test shows that residuals are normally distributed.
Concluding Remarks and Policy Implications
The objective of this study was to examine the role of financial sector innovation on economic growth. The study established that financial sector development, more particularly technological innovation promotes increased performance of the financial sector through: providing cost effective and efficient payment systems; reduce bank's labor costs which would lead to improvement in productivity and efficiency of financial institutions; increase consumption and trade of goods and services; and increase funds for investment opportunities.
Despite the progress made, development of Botswana's financial sector is still behind and not competitive when compared to other countries around the world. It was ranked 53 by both the 2012/13 and 2013/14 GCR in terms of financial market development. In terms of technological readiness, it was ranked 106 and 104 by the 2012/13 and 2013/14 GCR, respectively. The financial sector's inability to be competitive is due to lack of the soundness of the banking sector, limited availability of the latest technology, lack of capacity for innovation and limited financial services availed to the public. The 2013/14 GCR ranked Botswana 46, 91, 102, and 78 in terms of soundness of banks, availability of latest technology, capacity for innovation and availability of financial services, respectively. The main factor identified for dragging the competitiveness of the financial sector down is the quality of the education system, which is focused moreon academic achievement rather than providing learners with practical skills needed in the labor market. Its quality of the education system was ranked 58, 55 and 65 by the 2011/12, 2012/13 and 2013/14 GCR, respectively.
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International Journal of Economics and Finance Vol. 8, No. 6; 2016 An Autoregressive Distributed Lag (ARDL) model was used to estimate the role of financial development on economic growth using quarterly data from 2006 to 2014. We used two types of financial development, technological innovation (sum of ATMs and EFTPOS) and business innovation (shares of deposits and credit to private sector to GDP) as well as major determinants of economic growth (trade, inflation and interest rate). The coefficients for all the variables used were statistically significant with expected signs. In the long-run, a percentage change in the lagged value of real GDP, inflation, trade, credit to private sector, total deposits, sum of ATMs and EFTPOS outlets and 3 months deposit interest rate would lead to 0.35, -0.08, 0.29, 0.18, 0.14, 0.09, and -0.04 percentage change in economic growth, respectively.
The technological and business innovation variables have a positive impact on economic growth. Therefore, more availability of ATMs would reduce financial sector labor costs, thereby, improving the productivity and performance of financial institutions. In addition, more availability of EFTPOS would provide payments system that are efficient and cost effective when compared to cash payments, thereby facilitate more consumption of goods and services, more spending on investment goods and easy payments of tradable goods and services which as a result would lead to increased growth of the economy. Therefore, policies aimed at promoting business innovation as well as technological innovation (more installation of EFTPOS and ATMs outlets) more particularly in rural areas where they are scarce will offer a much needed boost to improve the productivity and performance of the financial sector. However, for the business and technological innovation to significantly boost the performance of the financial sector, the education system in Botswana need to be restructured in order to enable it to provide learners with practical skills needed in the labor market that can help to support the national innovative initiatives. 
